Complementary and alternative medicine such as biofield energy therapies are highly popular in biomedical health care. The study evaluates the impact of Mr. Trivedi's biofield energy treatment on Pseudomonas aeruginosa (P. aeruginosa) to evaluate its phenotypic and genotypic characteristics.
Introduction
The genus Pseudomonas is a Gram-negative, ubiquitous, rodshaped, versatile opportunistic pathogen associated with nosocomial infections and other health related complications [1] . Some species are reported as pathogenic to plants [2] as well as opportunistic to animals or humans [3] . However, some species were reported to be used as bio-control agent, due to its plant growth promoter and pathogen suppressing function [4] . The increased prevalence of Pseudomonas aeruginosa in health care settings and its associated infections [5] , restrain the effectiveness of antimicrobial therapy, which causes life threatening conditions [6] . It is one of the major pathogen associated with the hospital-acquired infections especially in intensive care unit [7] . The mechanism behind resistance pattern is due to acquisition of resistance genes (β-lactamases) or because of amino-glycoside modifying enzymes [8] , or due to the chromosomal genes mutation involved against antimicrobials [9] . Unfortunately, the antimicrobial therapy approach creates the underlying selection pressure, and lead to develop resistance. A paradigm is now shifted with respect to the treatment of infectious diseases with antibiotics, where appropriate alternatives to antibiotics ought to be considered [10] . Several non-antibiotic approaches and prevention of infection including complementary and alternate medicines (CAM) are now preferred against P. aeruginosa [11] . CAM includes several energy medicines, among which biofield therapy (or healing modalities) is one of the approach, which was reported to have several benefits to enhance both physical and emotional human wellness [12] . Researchers are trying to investigate the relationship between biophysical, biochemical, and psycho-physiological mechanisms of disease and healing modalities. However, National Center for Complementary and Alternative Medicine (NCCAM) has funded to study the clinical application of biofield therapies in The Center for Frontier Medicine in Biofield Science (CFMBS), as a part of the National Institute of Health (NIH) [13] . Biofield is described as the endogenous energy field of the body, and defined as the electromagnetic field that permeates and surrounds living organisms [14] . Various internal physiological processes such as blood flow, brain, heart function, etc. that generate biofield. Biomagnetic fields around the human body can be measured using different techniques such as Kirlian photography, polycontrast interference photography (PIP) and resonance field imaging (RFI) [15] . Thus, it can be concluded that the human can harness the energy from the environment or universe and can transmit into any living or nonliving object(s) around the Universe. The objects always receive the energy and responding to the useful way that is called biofield energy treatment. Mr. Trivedi's unique biofield treatment is also known as The Trivedi Effect ® . It has been studied in the field of materials and ceramic sciences research [16, 17] , agricultural science research [18, 19] , biotechnology research [20] , and altering the activity of pharmaceutical compounds [21] , antimicrobials sensitivity of pathogenic microbes [22, 23] . After evaluating the increasing use of CAM and failure of antimicrobial drug therapy against P. aeruginosa, the present study was designed to evaluate the impact of Mr. Trivedi's biofield energy treatment on P. aeruginosa with respect to antibiogram analysis. The genotyping was performed to identify the strain differentiation and distinctive polymorphism using the polymerase chain reaction (PCR) technique of random amplified polymorphic DNA analysis (RAPD) and 16S rDNA sequencing.
Materials and Methods
P. aeruginosa ATCC 10145 (American Type Culture Collection) was procured from Bangalore Genei, in sealed pack, and stored as per the recommended storage conditions for further use. The antimicrobial susceptibility, biochemical reactions, and biotype number were evaluated using MicroScan Walk-Away ® (Dade Behring Inc., West Sacramento, CA) using Negative Breakpoint Combo 30 (NBPC 30) panel. DNA fingerprinting (RAPD) and the 16S rDNA sequencing studies were carried out using Ultrapure Genomic DNA Prep Kit; Cat KT 83 (Bangalore Genei, India). All the tested antimicrobials, biochemicals, and reagents were procured from Sigma-Aldrich, India.
Study design and biofield treatment
P. aeruginosa strain was divided into two groups; one was kept as a control sample while the other was subjected to Mr. Trivedi's unique biofield energy treatment and coded as treated group. The treated group was in sealed pack and handed over to Mr. Trivedi for biofield energy treatment under standard laboratory conditions. Mr. Trivedi provided the energy treatment through his energy transmission process that includes bioenergy emission of certain wavelength, which has the ability to do the changes in the microbes without touching the sample. Mr. Trivedi visited the laboratory individually over a period of treatment and for control experiments, nobody entered the experimental room during the treatment period. After treatment, control and treated groups were assessed on day 10 for antimicrobial susceptibility, minimum inhibitory concentration (MIC), biochemical reactions, biotype, and genotyping using RAPD and 16S rDNA sequencing analysis.
Investigation of antimicrobial susceptibility assay
Antimicrobial susceptibility assay of control and treated group of P. aeruginosa was carried out using MicroScan Walk-Away ® using Negative Breakpoint Combo 30 (NBPC30) panel as per the manufacturer's instructions. The panel was allowed to equilibrate to room temperature prior to rehydration. The test was carried out on MicroScan, which was miniaturized of the broth dilution susceptibility test. Briefly, 100 μL of the standardized suspension of P. aeruginosa was pipetted into 25 mL of inoculum water using pluronic and inverted 8-10 times and inoculated, rehydrated, and then subjected to incubation for 16 hours at 35°C. Rehydration and inoculation were performed using the RENOK ® system with inoculators-D (B1013-4). The detailed experimental procedures and conditions were followed as per the manufacturer's instructions. Briefly, after inoculation and rehydration with a standardized suspension of P. aeruginosa, it was incubated at 35°C for 16 hours. The MIC and a qualitative susceptibility like susceptible (S), intermediate (I), and inducible β-lactamases (IB) were determined by observing the lowest antimicrobial concentration showing growth inhibition [24] .
Biochemical studies
The biochemical reactions of P. aeruginosa were determined by MicroScan Walk-Away ® system, using photometric or fluorogenic reader. On the basis of nature of bacilli (Gram-negative or Grampositive), computerized reports were generated using conventional panels, which utilizes the photometric reader. Before commencing the experiment, the NBPC 30 panel was first incubated and read on the MicroScan Walkaway system. After evaluating the experimental reading on the Walkaway system, the NBPC 30 panel was removed from system and recorded on the Biomic system within 1 hour. Instrument consist of a database associated with collective information, which was required to identify the microbes with respect to group, genera, or species of the family. Detailed experimental procedure was followed as per manufacturer-recommended instructions [24] .
Biotype number
The biotype number of P. aeruginosa was determined by MicroScan Walk-Away ® processed panel data utilizing the data of biochemical reactions [24] .
Random Amplified Polymorphic DNA (RAPD) analysis
DNA fingerprinting was performed on three series of inoculum, using control and two treatment samples (A and B) prepared from P. aeruginosa. Two inoculums (A and B) were exposed with Mr. Trivedi's biofield energy treatment. Further, the treated samples (A and B) were sub-cultured by taking 1% inoculum and inoculated to fresh 5 mL medium and labeled as treated A-1 and treated B-1. The samples were further incubated at 37°C with 160 rpm for 18 hour. Simultaneously, the cultures were spun down, and the genomic DNA was isolated for control and treated samples using Genomic DNA Prep Kit (Bangalore Genei, India). RAPD analysis was studied with all the samples of P. aeruginosa using standardised five RAPD primers, which were named as RBA8A, RBA13A, RBA20A, RBA23A, and RBA25A. The PCR mixture contained 2.5 μL of buffer, 4.0 mM of dNTP, 2.5 μM of primer, 5.0 μL of genomic DNA, 2U of Taq polymerase, 1.5 μL of MgCl 2 and 9.5 μL of nuclease-free water in a total of 25 μL mixture. PCR amplification protocol followed with initial denaturation at 94ºC for 7 min, followed by 8 cycles of denaturation at 94ºC for 1 min, annealing at 35ºC for 1 min, and extension at 72ºC for 2 min; and 35 cycle of denaturation at 94ºC for 1 min, annealing at 38ºC for 1 min, and extension at 72ºC for 1.5 min; and the final extension at 72ºC for 7 min. The amplified PCR products (12 μL) from all samples (control and treated) were separated on 1% agarose gels at 75 volts, stained with ethidium bromide and visualized under UV illumination [25] . by four folds after biofield energy treatment on P. aeruginosa. Increase resistant of antimicrobials for P. aeruginosa has become a challenge for clinicians to select appropriate anti-pseudomonal antimicrobials. Antimicrobial sensitivity of cefotetan was also reported for broad spectrum of activity against Gram-negative microbes [31] , but cefotetan will be highly active and shows synergistic action if taken in combination with other β-lactam antibiotics [32] . Biofield treatment result showed a slight decrease in MIC value of cefotetan as compared to control. Resistance mechanisms involved in P. aeruginosa includes aminoglycoside-modifying enzymes, efflux pumps, porin loss, and various target site modifications [33] . P. aeruginosa has been reported for acquired resistance by the production of plasmid mediated AmpCβ-lactamase, ESBL and metallo β-lactamase enzymes [34] . Biofield treatment has showed decreased MIC value of ESBL-b Scrn among the tested antimicrobials as compared to the control. The alterations might affect the β-lactamases production, which may lead to decrease the MIC, which is required to inhibit the growth of P. aeruginosa. Biofield energy treatment might act on the enzymatic or genetic level, which might affect the resistance mechanism, and lead to decrease the MIC value.
Organism identification by biochemical reactions and biotype number
The biochemical reactions of P. aeruginosa are presented in Table  3 . Biofield energy treatment on P. aeruginosa showed an alteration of nitrate i.e. from positive (+) to negative (-) reaction as compared to the control. The rest of the thirty-two biochemicals did not show any change in the reaction pattern after biofield energy treatment. P. aeruginosa is a glucose non-fermenter, motile organism, shows oxidase positive, glucose negative, and Voges-Proskauer negative reactions as a characteristic feature. Biochemical reactions of control sample of P. aeruginosa were well supported with literature data [35] . P. aeruginosa was identified based on a variety of conventional biochemical characters and biotyping. After analyzing the results of the biochemical reactions, biotype number of P. aeruginosa was evaluated using automated Microscan system, which helps to identify the microorganism. In this experiment, biotyping was performed, and the results found a Where, A = number of polymorphic bands in treated sample; and B = number of polymorphic bands in control.
Amplification and gene sequencing of 16S rDNA
Gene sequencing was performed by isolating the genomic DNA and purified from a treated group of P. aeruginosa cells using genomic purification Kit, according to the manufacturer's instructions. The PCR product was bi-directionally sequenced using the forward, reverse, and an internal primer. DNA 16S region amplification was performed using the primer set 16S forward and reverse primer [26] . 16S rDNA gene (~1.5 kb) was amplified by universal primers; forward primer (5ˊ-AGAGTTTGATCCTGGCTCAG-3ˊ) and reverse primer (3ˊ-ACGGTCATACCTTGTTACGACTT-5ˊ). Amplification was carried out in a rapid cycler thermocontroller, with initial denaturation, annealing and extension temperature. Following amplification products were analyzed by gel electrophoresis at 100 V (in 1.0% agarose gel, 0.2 µg of ethidium bromide mL -1 ) in tris-acetate buffer (TAE), and visualized under UV light in a gel documentation unit (BioRad Laboratories, USA). The amplified fragment of PCR was purified from the agarose gel by DNA Gel Extraction Kit. The sequencing of amplified product was carried out on a commercial basis from Bangalore Genei, India. The obtained 16S rDNA sequences data were aligned and compared with the sequences, available in GenBank database of National Center for Biotechnology Information (NCBI) using the algorithm BLASTn program. The multiple sequence alignment/phylogenetic tree was constructed using MEGA 3.1 software using neighbor-joining method [27] .
Results and Discussion

Estimation of antimicrobial susceptibility
The effect of biofield treatment on P. aeruginosa with respect to the antimicrobials susceptibility pattern and MIC are summarized in Tables 1 and 2 , respectively. The data were analyzed and compared with respect to the control. The results showed an alteration of antibiogram in cefotaxime, as it was converted from intermediate (I) to inducible β-lactamases (IB), while no change in sensitivity pattern was recorded in rest of the tested antimicrobials in biofield treated P. aeruginosa as compared to the control. Similarly, MIC results of control and treated groups are summarized in Table 2 . Antimicrobials such as cefotaxime, cefotetan, and ESBL-b Scrn were reported for altered MIC values in biofield treated P. aeruginosa with respect to the control. Biofield treated P. aeruginosa showed the four fold decrease in MIC values of cefotaxime (i.e. 32 to ≤8 µg/mL) as compared to the control microbe. Decreased MIC values was also reported in cefotetan (i.e. >32 to 32 µg/mL) and ESBL-b Scrn (i.e. >1 to ≤1 µg/mL) as compared to the control value. Biofield treated on P. aeruginosa did not show any alteration in MIC values in rest of the tested antimicrobials with respect to the control. The results of antimicrobial sensitivity assay showed an alteration of sensitivity pattern in biofield treated P. aeruginosa. Although antimicrobial resistance against various antimicrobials in clinical isolates, have been reported world-wide [28] which leads to a serious therapeutic threat. P. aeruginosa was reported to cause tissue damage in diabetes patients with foot ulcer [29] . According to Sivanmaliappan et al. the antibiogram pattern of P. aeruginosa revealed that cefotaxime and ciprofloxacin retained high activity as anti-pseudomonal drugs as compared to other antimicrobials. Hence, ciprofloxacin and cefotaxime were the best drugs of choice for diabetes patients with foot ulcers [29] . Its unique multiplicity towards the resistance mechanisms renders this microbe to treat by antibiotic therapy [30] . Experimental results showed an improve sensitivity and decrease MIC value of cefotaxime Suspected extended-spectrum β-lactamases; Antimicrobial susceptibility pattern in control and treated groups were evaluated using automated MicroScan Walk-Away ® system using NBPC30 panel. change in biotype number (02063722) in treated group as compared to the control (02063726). Organism identified in both the groups was same as P. aeruginosa. Biotype number alteration was based on the biochemical characteristics. Our research group recently reported the alterations in biochemical reactions followed by the change in biotype number [22, 23] .
DNA fingerprinting by RAPD analysis
Biofield energy treatment on P. aeruginosa was given to treated samples to determine the epidemiological relatedness and genetic characteristics. RAPD analysis was performed to study the correlation based on genetic similarity or mutations between the biofield treated samples and the control sample. RAPD analysis uses a short nucleotide primers, which were unrelated to known DNA sequences of the target organism [36] . DNA polymorphism can be efficiently detected using PCR primers and identify interstrain variations among species in treated samples. The degree of relatedness and genetic mapping can be correlated between similar or different treated sample species [37] . Random amplified polymorphic-DNA fragment patterns of P. aeruginosa control, and treated samples were generated using five RAPD primers and shown in Figure 1 , with 100 base pair DNA ladder. The polymorphic bands in control and treated samples were marked by arrows. The RAPD patterns of treated samples showed some unique and dissimilar bands among control and treated samples. DNA polymorphism analyzed by RAPD analysis, a total number of bands, common, and unique bands are summarized in Table 4 . The level of polymorphism in terms of percentage values between control and treated samples (A, A1, B, and B1) are presented in Table 5 . The level of polymorphism was found with an average range of 30 to 50% in treated samples as compared to control, while 16 to 28% among treated samples of P. aeruginosa after the biofield treatment. The highest change in DNA sequence was observed in treated groups with RBA 23A primer as compared to control; however no change was found in treated group (control and A1, B, and B1; B and B1, A1 and B1) with RBA 20A primer as compared to control. RAPD also explain the relevant degree of genetic diversity. However, this technique has the potential to detected polymorphism throughout the entire genome.
16S rDNA genotyping
The molecular PCR assay based on 16S rDNA amplification protocol using standard forward and reverse 16S universal primers have been commonly used as a taxonomic "gold standard" in identification MIC values are presented in µg/mL; ESBL: Suspected extended-spectrum β-lactamases a, b screen; MIC values in control and treated groups were evaluated using automated MicroScan Walk-Away ® system using NBPC30 panel. 
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Voges-Proskauer ---: negative; +: positive; Biochemical reactions in control and treated groups were evaluated using automated MicroScan Walk-Away ® system using NBPC30 panel. Table 7 . Phylogenetic tree of the partial 16S rDNA gene sequencing using MEGA 3.1 software by neighbor joining method are presented in Figure 2 . The ten closely related bacterial species as Operational Taxonomic Units (OTUs) in order to investigate the phylogenetic relationship of P. aeruginosa among other ten other bacterial species were studied. There were 1500 base nucleotides of 16S rDNA gene sequences that were analyzed and multiple alignment were constructed using ClustalW in MEGA 3.1 software [27] . According to the data in Table 7 , the lowest value of the genetic distance from P. aeruginosa was 0.006 base substitutions per site. All pairwise distance analysis was carried out using the p-distance method in MEGA 3.1. The proportion of remarked distance is also called p-distance and showed as the number of nucleotide distances site. Values in Table 7 were programmed into Figure 2 with optimal bootstrap consensus tree. In the phylogram, there were eleven OTUs. According to U.S. Department of Health and Human Services and Centers for Disease Control and Prevention (CDC), approximately 34% of adults in US used some kind of complementary health approach, among which healing therapies, therapeutic touch, and biofield energy treatment are some of the main approaches in energy medicine. Biofield therapies include Reiki, Qigong or non-contact therapeutic touch, which claims to reduce the pain, anxiety and promote the human wellbeing. Mechanism behind these healing modalities is based on modulating the patient-environment energy field along with healer's biofield. Use of complementary and alternate medicine has several advantages instead of the current preferred treatment approach. National Institute of Health (NIH) defined this specialty as biofield in 1994, and it was accepted by US National Library of Medicine as a medical subject heading [39] . Bioelectromagnetic-based therapies and biofield therapies are energy therapies that use or manipulate the energy fields to promote health and healing. These energy therapies are well described under energy medicine by National Center for Complementary and Alternative Medicine (NIH/NCCAM) [40] . The study was designed to demonstrate the impact of Mr. Trivedi's biofield energy treatment on The results suggest that Mr. Trivedi's biofield energy treatment has an impact on P. aeruginosa strain, which resulted in altered antimicrobial sensitivity. Further, molecular methods were performed which showed the genetic 
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Conclusions
Based on the study results, it was found that the cefotaxime sensitivity was changed, while decrease in MIC value was reported in case of cefotaxime (i.e. 32 to ≤ 8 µg/mL), cefotetan (i.e. >32 to 32 µg/mL) and ESBL-b Scrn (i.e. >1 to ≤1 µg/mL) as compared with the control. The biochemical reaction of nitrate was altered followed by a change in biotype number (02063722) in treated group as compared to the control biotype number (02063726). Using five RAPD markers, the sample was characterized and showed 30 to 50% interspecific polymorphic relationship with P. aeruginosa after biofield treatment as compared to the control. After biofield treatment, molecular analysis using 16S rDNA analysis showed that the sample was detected as Pseudomonas aeruginosa with 99% identity. So, it can be concluded that Mr. Trivedi's biofield energy treatment on P. aeruginosa has an impact in altering the sensitivity of antimicrobials, which might be used as an alternative therapy (healing treatment) in future. Table 7 : Distance matrix based on nucleotide sequence homology (Using Kimura-2 Parameter) indicates nucleotide similarity (above diagonal) and distance (below diagonal) identities between the studied sample '7A' and ten other closest homologs microbe. 
